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(54) A construction for automatically milking animals 



(57) A construction for automatically milking ani- 
mals is provided with a milking robot and a computer 
which is capable of being connected with a number of 
measuring instruments which are related to a number 
of functions of the construction. A monitoring program 
for said functions is installed in the computer, with the 
aid of which the computer is suitable for determining, on 
the basis of a comparison of data from one or more of 



the measuring instruments with reference data related 
to said functions, adiagnosis in relation to an anticipated 
fault in one or more of said functions. The early deter- 
mination of a diagnosis enables to warn a user and/or 
a service mechanic, who is then able to take in time the 
possibly required measures Id avoid the anticipated 
malfunction. 
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Description 

[0001] The invention relates to a construction for au- 
tomatically milking animals according to the preamble 
of claim 1 . 

[0002] Such a construction is known. Patent EP-A-0 
576 086 describes a construction in which malfunctions 
occurred are reported with the aid of a control system. 
The disadvantage of such a construction is i.a. that it is 
o nly repo rted th at a particular component does not f unc- 
tion anymore. Patent WO-99/31967 discloses a con- 
struction in which a cumulative value in relation to the 
useful life of a component is updated. When a threshold 
value has been reached, there is generated a signal in- 
dicating that the component has to be replaced . The dis- 
advantage of such a construction is i.a. that the actual 
wear is not taken into account, so that components hav- 
ing a great divergence in their anticipated life are often 
replaced unnecessarily quickly. 
[0003] The Invention aims at improving and further 
automating such a construction. According to the inven- 
tion this is achieved by the measures in the character- 
izing part of claim 1 . The early determination of a diag- 
nosis enables to warn a user and/or a service mechanic, 
who are/is then able to take in tlmethe possibly required 
measures to avoid the anticipated malfunction. This en- 
hances the reliability of the construction. Moreover it 
may appear that such measures will only be required at 
a later point of time, which is cost-saving. 
[0004] With reference to th e following description the 
invention will now be further elucidated. 
[0005] Constructions for automatically milking ani- 
mals, such as cows, by means of a milking robot are 
known perse. The milking robot is provided with means 
for automatically connecting teat cups to the teats of an 
animal to be milked. Said means comprise e.g. a robot 
arm and a sensor for detecting the position of the teats 
of the animal to be milked relative to the teat cups. There 
are further provided control means and e.g. cleaning 
means, a feeding device, an animal identification sys- 
tem and a milk reservoir. The control means may com- 
prise a computer which is connected or capable of being 
connected with a number of measuring instruments 
(such as sensors) which are related to a number of func- 
tions of the construction, such as e.g. the milking proc- 
ess or parts thereof, the pre-treatment of an animal to 
be milked, the cleaning of the teats of an animal to be 
milked, the cleaning of the teat cups, the feeding of an 
animal to be milked, the measurement of the quantity of 
milk yielded. 

[0006] A monitoring program for said functions is pro- 
grammed or installed in the computer. The computer 
disposes of reference data which are related to said 
functions. The measuring instruments which are also re- 
lated to said functions supply data to the computer. With 
the aid of the monitoring program the computer is suit- 
able for determining, on the basis of a comparison of the 
data from one or more of the measuring instruments with 



the reference data, a diagnosis in relation to an antici- 
pated fault in one or more of said functions. The moni- 
toring program attributes a diagnosis for an anticipated 
malfunction to certain combinations of measurement 

5 data and reference data, as will be elucidated hereinaf- 
ter. On the basis of the diagnosis it is possible to inter- 
vene before the malfunction actually occurs. 
[0007] The computer may be programmed such that 
the diagnosis comprises the anticipated nature of the 

10 malfunction, the anticipated point of time or an anticipat- 
ed time interval for the malfunction. The computer is 
preferably programmed such that the diagnosis com- 
prises a warning to a user and/or a service mechanic. 
In this manner it is achieved that it is checked in time 

is (before the malfunction actually occurs) whether action 
has to be taken in relation to a particular function or a 
particular component. In obvious cases the diagnosis 
may also comprise a concrete instruction to the user 
and/or the service mechanic in order to prevent the an- 

2f tictpated malfunction. Such an Instruction may comprise 
an action to be taken by the user and/or the service me- 
chanic and a time indication for the action to be taken. 
[00Q8J In a preferred embodiment of the invention the 
diagnosis comprises an indication to the user and/or the 

25 service mechanic to check the condition of a component 
which is related to the anticipated malfunction and to re- 
pair and/or to replace said component if necessary. 
Thus it is possible to establish in an early stage whether 
the actual wear or abnormality of the component re- 

30 quires to repair or to replace the relevant component at 
once. When it appears that for example the actually oc- 
curred wear is smallerthan would have been anticipated 
on the basis of the age or the use of the component, it 
is possible to decide still to continue to use the relevant 

35 component during a certain time. This is cost-saving, of 
course. The monitoring program supplies an appropri- 
ate warning in an early stage so that malfunctions in the 
construction can be avoided. 
[0009] Thecomputer may be suitable forselecting the 

40 diagnosis out of an available collection of diagnoses re- 
lated to said functions. A great number of diagnoses of 
possible malfunctions may be stored in the computer. 
The collection of diagnoses may then at least partially 
depend on the size of the herd of animals to be milked. 

45 with a small herd there may occur partially other prob- 
lems leading to malfunctions than with a targe herd. In 
this manner the number of animals that will make use 
of the construction can be taken into account already at 
the installation of the construction. 

so [0010] The construction is preferably provided with 
means enabling to adapt and/or to extend the available 
collection of diagnoses. The construction may thus be 
adapted to the specific needs and circumstances of the 
farm where the construction is used. With some farms 

55 there may occur certain malfunctions that hardly play a 
part with other farms. The means may be suitable for 
adapting diagnoses or adding new diagnoses on the ba- 
sis of the patterns of data from the measuring instru- 
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ments established during the use of the construction. 
Wh en it appea rs f or example that du rin g the failu re-free 
use of a certain component there is continuously gen- 
erated a malfunction diagnosis, then the computer con- 
cludes that this diagnosis is not correct, in this manner 
the disadvantageous resutts of incorrect reference data 
can be corrected automatically. It is also possible to add 
a corresponding, improved diagnosis when a particular 
fault in a particular function occurs a number of times 
earlier than would have been expected on the basis of 
the existing diagnoses. The collection of diagnoses is 
thus automatically adapted to the local circumstances 
of the construction. 

[0011] The means may be suitable for adapting and/ 
or extending the available collection of diagnoses in de- 
pendence of the size of the herd of animals to be milked 
and/or the (possibly measured) intensity with which the 
construction is used. The fact is that these parameters 
may strongly influence the nature and the frequency of 
anticipated malfunctions. Of course, there are also other 
influences, such as e.g. the degree of contamination of 
the environment in which the construction is used. In a 
clean shed there will occur fewer problems than in a 
strongly contaminated one. 

[0012] The construction is suitable for indicating, for 
example visually and/or acoustically, the diagnosis de- 
termined by the computer, or at least the instruction per- 
taining thereto. 

[0013] The measuring instruments may comprise 
sensors, clocks and/or counters. There may for example 
be provided a sound sensor by means of which it is pos- 
sible to establish sounds that deviate from reference 
patterns. On the basis of the measurements it is possi- 
ble for example to generate a diagnosis having for in- 
struction "check vacuum pump" or "replace pulsator 
within 24 hours". It is aiso possible to use sensors for 
measuring the electricity consumption of certain com- 
ponents, the air consumption, the water consumption, 
the milk discharge, the feed supply, the conductivity of 
cleaning liquid, the temperature in the milk cooling tank, 
the pulsation pattern in the teat cups, etc. With the aid 
of time sensors or clocks it is possible to determine for 
example (cumulative) consumption times of compo- 
nents, connection times of the teat cups, time required 
for building up vacuum, etc. By means of counting sen- 
sors or counters it is possible for example to determine 
the number of pulsations of a pulsator orthe number of 
times a component is used. 

[0014] The reference data may comprise an Interval 
for a measured value to be determined by means of one 
or more measuring instruments. The monitoring pro- 
gram selects for example the diagnosis "sound level too 
high; check vacuum pump" when the measured sound 
level of a vacuum pump is above 70 decibel during at 
least 30 seconds. The reference data may also com- 
prise an anticipated life or an anticipated failure-free 
useful life for a function-related component of the con- 
struction. When the point of time is reached at which e. 



g. 90% of the useful life of a component has elapsed, 
the instruction may be "check within 6 hours condition 
of component and determine whether it must be re- 
placed; if not, give new time interval for further use". 

s [0015] The computer is preferably suitable for deter- 
mining in a parallel manner more than one diagnosis 
and for attributing an urgency to each diagnosis. The 
construction is then capable of indicating the diagnoses 
determined or at least the instructions pertaining thereto 

10 in order of urgency. This enhances the user-friendliness 
of the construction. 

[0016] The construction may comprise a number of 
components known per se, such as e.g. coils and mo- 
tors f o r drivi ng and contro lling oth ercompo n ents, a corn- 
's pressor, a vacuum pump and an air system connected 
therewith with air lines and valves, a pulsator of which 
e.g. pulsation speed and pulsation ratio are adjustable, 
a cleaning system with a water pump, a water tank with 
a three-way-valve and liquid lines, teat cups with a liner, 
so a sucking aperture, a tilting mechanism and a cord, milk 
lines, milk meters, milk filters, a milk glass with a float, 
a milk tank with a contents meter, a feeding system with 
a feeding trough, a feed auger and a weighing cell, a 
box floor with a weighing device and weighing cells, con- 
2$ ductivity sensors, cleaning means with lye and/or acid, 
milk separation means, a laser measuring system for 
determining the teat positions with a laser window, lifting 
cylinders for the teat cups, stepper motors and other 
drive mechanisms for having certain movements per- 
30 formed by certain components, milk flow sensors, milk 
pulsation tubes with tube shut-off valves, a milk cooling 
tank with a cooling system and a cleaning system, an 
entrance and an exit with a gate, an animal identification 
system, etc. 

as [0017] The computer may for example be pro- 
grammed such that when one or more measuring instru- 
ments establish an increasing electricity consumption, 
there is determined a diagnosis implying "check rinsing 
and/or motors". Therefore, the diagnosis needs not to 

40 contain literally the words "check rinsing and/ormotors", 
but may also indicate that a problem with rinsing and/or 
motors may be anticipated. 

[0018] A number of further advantageous embodi- 
ments are described in the further subclaims. 

45 [0019] The invention further relates to a construction 
for automatically milking animals, said construction be- 
ing provided with a milking robot and a computer, which 
computer is capable of being connected with a number 
of measuring instruments which are related to a number 

so of condition parameters of an animal to be milked. Ac- 
cording to the Invention a monitoring program for said 
parameters is installed in the computer, with the aid of 
which the computer is suitable for determining, on the 
basis of a comparison of data from one or more of the 

55 measuring instruments with reference data related to 
said parameters, a diagnosis in relation to an anticipated 
undesired deviation in one or more of said parameters. 
Again the early determination of a diagnosis enables to 
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warn a user and/or a veterinarian, who are/is then able 
to take in time the possibly required measures to avoid 
the anticipated undesired deviation. 
[0020] The computer may further be suitable for con- 
tinuously adapting the reference data on the basis of 
measured quantities. The computer may aiso be suita- 
ble for automatically generating the reference data. The 
reference data may depend on the herd of animals to 
be milked and/or on the intensity with which the con- 
struction is used. 

[0021] The construction is preferably provided with 
means for transmitting the diagnosis determined by the 
computer by telephone and/or as SMS-message to a 
user and/or a service mechanic. In this mannerthe user 
and/or the service mechanic are/is able to react prompt- 
ly. 

[0022] The computer may be programmed such that 
when one or more measuring instruments establish a 
slowly starting milk flow profile, there is determined a 
diagnosis implying "prolong the pre-treatment". A 
number of further advantageous embodiments are de- 
scribed in the further subclaims. 



Claims 

1. A construction for automatically miiklng animals, 
said construction being provided with a milking ro- 
bot and a computer which is capable of being con- 
nected with a number of measuring instruments 
which are related to a number of functions of the 
construction, characterized In that a monitoring 
program for said functions is installed in the com- 
puter, with the aid of which the computer is suitable 
for determining, on the basis of a comparison of da- 
ta from one or more of the measuring instruments 
with reference data related to said functions, a di- 
agnosis in relation to an anticipated fault in one or 
more of said functions. 

2. A construction as claimed in claim 1, characterized 
In that the computer is programmed such that the 
diagnosis comprises the anticipated nature of the 
malfunction. 

3. A construction as claimed in claim 1 or 2, charac- 
terized in that the computer is programmed such 
that the diagnosis comprises the anticipated point 
of time or an anticipated time interval for the mal- 
function. 

4. A construction as claimed In any one of claims 1 to 

3, characterized in that the computer is pro- 
grammed such that the diagnosis comprises a 
warning to a user and/or a service mechanic. 

5. A construction as claimed in any one of claims 1 to 

4, characterized in that the computer is pro- 



6 

grammed such that the diagnosis comprises an in- 
struction to avoid the anticipated malfunction. 

6. A construction as claimed in claim 5, characterized 
s in that the instruction comprises an action to betak- 
en by a user and/or a service mechanic. 

7. A construction as claimed in any one of claims 4 to 

6, characterized in that the diagnosis comprises 
10 an indication to the user and/or the service mechan- 
ic to check the condition of a component related to 
the anticipated malfunction and to repair and/or to 
replace said component if necessary. 

'5 8. A construction as claimed in any one of claims 5 to 

7, characterized in that the instruction comprises 
a time indication for the action to be taken. 

9. A construction as claimed in any one of claims 1 to 
20 8, characterized in that the computer is suitable 

for selecting the diagnosis out of an available col- 
lection of diagnoses related to said functions. 

10. Aconstruction as claimed in claim 9, characterized 
25 in thatthe collection of diagnoses depends at least 

partially on the size of the herd of animals to be 
milked. 

11. A construction as claimed in claim 10, character- 
so ized in that the construction Is provided with means 

enabling to adapt and/or to extend the available col- 
lection of diagnoses. 

12. A construction as claimed in claim 11, character- 
as ized in that the means are suitable for adjusting di- 
agnoses or adding new diagnoses on the basis of 
patterns of data from the measuring instruments es- 
tablished during the use of the construction. 

40 13. A construction as claimed in claim 11 or 12, char- 
acterized in that the means are suitable for adapt- 
ing and/or extending the available collection of di- 
agnoses in dependence of the size of the herd of 
animals to be milked and/or the intensity with which 

is the construction is used. 

14. A construction as claimed in any one of claims 1 to 

13, characterized in thatthe construction is suita- 
ble for indicating the established diagnosis. 

15. A construction as claimed In any one of claims 1 to 

14, characterized in that the construction is suita- 
ble for indicating at least the instruction pertaining 
to the established diagnosis. 

55 

16. A construction as claimed in any one of claims 1 to 

15, characterized in that the construction is suita- 
ble for indicating visually and/or acoustically the es- 
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tablished diagnosis or at least the instruction per- 
taining thereto. 

17. A construction as claimed in any one of claims 1 to 

16, characterized In that trie measuring instru- 
ments comprise at least one sensor. 

18. A construction as claimed in any one of claims 1 to 

17, characterized in that the measuring instru- 
ments comprise at least one clock. 

19. A construction as claimed in any one of claims 1 to 

18, characterized In that the measuring instru- 
ments comprise at least one counter. 

20. A construction as claimed in any one of claims 1 to 

1 9, characterized in that the reference data com- 
prise an interval for a measured value to be deter- 
mined by means of one or more measuring instru- 
ments. 

21. A construction as claimed in any one of claims 1 to 

20, characterized in that the reference data com- 
prise an anticipated life or an anticipated failure-free 
useful life for a function-related component of the 
construction. 

22. A construction as claimed in any one of claims 1 to 

21 , characterized In that the computer is suitable 
for determining In a parallel manner more than one 
diagnosis. 

23. A construction as claimed in claim 22, character- 
ized in that the construction is suitable for attribut- 
ing an urgency to every diagnosis. 

24. A construction as claimed in claim 23, character- 
ized in that the construction is suitable for indicat- 
ingthe determined diagnoses or at least the instruc- 
tions pertaining thereto in order of urgency. 

25. A construction as claimed in any one of claims 1 to 

24, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish an increasing electricity con- 
sumption, there is determined a diagnosis implying 
"check rinsing and/or motors". 

26. A construction as claimed in any one of claims 1 to 

25, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating air consumption 
curve, there is determined a diagnosis implying 
"check air system and/or compressor". 

27. A construction as claimed in any one of claims 1 to 

26, characterized in that the computer is pro- 
grammed such that when one or more measuring 



instruments establish a deviating water consump- 
tion curve, there is determined a diagnosis implying 
"leakage and/or obstruction". 

5 28. A construction as claimed in any one of claims 1 to 

27, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating milk discharge to 
the milk tank, there is determined a diagnosis im- 

10 plying "leakage and/or obstruction of a milk filter". 

29. A construction as claimed in any one of claims 1 to 

28, characterized In that the computer is pro- 
grammed such that when one or more measuring 

's instruments establish a deviating feed supply, there 
is determined a diagnosis implying "leakage and/or 
obstruction of a feed auger". 

30. A construction as claimed In any one of claims 1 to 
so 29, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating sound measure- 
ment, there is determined a diagnosis implying 
"check vacuum pump and/or pulsator". 

25 

31. A construction as claimed in any one of claims 1 to 

30, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating filling time for a 

so watertank, there is determined a diagnosis implying 
"insufficient water pressure and/or leakage". 

32. A construction as claimed in any one of claims 1 to 

31 , characterized in that the computer is pro- 
35 grammed such that when one or more measuring 

instruments establish failed connections of the teat 
cups and/or a deviating weight of animals to be 
milked, there is determined a diagnosis implying 
"weighing floor jammed and/or malfunction weigh- 
ed ing cell". 

33. A construction as claimed in any one of claims 1 to 

32, characterized in that the computer is pro- 
grammed such that when one or more measuring 

45 instruments establish a deviating signal pattern of 
a feed weighing cell with various animals, there is 
determined a diagnosis Implying "feeding trough 
jammed and/or malfunction weighing cell". 

so 34, a construction as claimed in any one of claims 1 to 

33, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a positive drifting of the zero 
level of the weight of the box floor, there is deter- 

55 mined a diagnosis implying "accumulation of dirt on 
box floor". 

35. A construction as claimed in any one of claims 1 to 
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34, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish an increased air consumption 
per milking and/or per cleaning, there is determined 
a diagnosis implying "leaking valves". 

36. A construction as claimed in any one of claims 1 to 

35, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish an increased conductivity of 
the pre-rinsing water at the end of the pre-rinsing, 
there is determined a diagnosis implying "insuffi- 
cient pre-rinsing due to too low water pressure and/ 
or insufficient emptying by blowing of line and/or 
leaking three-way-valve tank and/or contaminated, 
defective and/or drifted conductivity sensors". 

37. A construction as claimed in any one of claims 1 to 

36, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish an increased conductivity of 
the main cleaning water at the end of the main 
cleaning, there is determined a diagnosis implying 
"insufficient main cleaning due to too low lye/acid 
concentration and/or too low frequency lye/acid 
cleaning and/or contaminated, defective and/or 
drifted conductivity sensors". 

38. A construction as claimed in any one of claims 1 to 

37, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish an increased conductivity of 
the post-rinsing water at the end of the post-rinsing, 
there is determined a diagnosis implying "insuffi- 
cient post-rinsing and/or contaminated, defective 
and/or drifted conductivity sensors". 

39. A construction as claimed in any one of claims 1 to 

38, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish the automatic consecutive 
separation of milk from various animals, there is de- 
termined a diagnosis implying "check on the basis 
of the separated milk whether there are malfunc- 
tions in the sensors". 

40. A construction as claimed in any one of claims 1 to 

39, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish more movement in the weigh- 
ing floor than on average, there is determined a di- 
agnosis implying "check the vacuum level of the 
vacuum pump and/or the condition of the teat cup 
liners". 

41. A construction as claimed in any one of claims 1 to 

40, characterized in that that the computer is pro- 
grammed such that when one or more measuring 



instruments establish the non-taking of feed by var- 
ious animals, there is determined a diagnosis im- 
plying "check the weighing cell of the feeding 
trough". 

5 

42. A construction as claimed in any one of claims 1 to 
41 , characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a decreased pumping away 

10 speed of milk from the milk glass to the milk tank, 
there is determined a diagnosis implying "obstruc- 
tion milk filter and/or pump". 

43. A construction as claimed in any one of claims 1 to 
'5 42, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviation of the centre of 
gravity of the box floor with the animal to be milked, 
there is determined a diagnosis Implying "feed used 

20 up and/or feed auger and/or weighing cell feeding 
trough defective". 

44. A construction as claimed in any one of claims 1 to 

43, characterized in that the computer is pro- 
25 grammed such that when one or more measuring 

instruments establish a longer connection time of 
the teat cups than on average and more movement 
in the weighing floor than on average, there is de- 
termined a diagnosis implying "check the feed au- 
so gers and/or the presence of vermin". 

45. A construction as claimed in any one of claims 1 to 

44, characterized in that the computer is pro- 
grammed such that when one or more measuring 

3s instruments establish a changed milk flow, there is 
determined a diagnosis implying "check the pulsa- 
tion adjustments; feed used up and/or feed auger 
and/or weighing cell feeding trough defective". 

40 46. A construction as claimed in any one of claims 1 to 

45, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish the absence of vacuum on a 
teat cup after several attempts, there is determined 

is a diagnosis implying "check the tilting mechanism 
and/or the cord of the teat cup and/or the laser win- 
dow". 

47. A construction as claimed in any one of claims 1 to 
so 46, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a lower connection time with 
a teat cup in comparison with the other teat cups, 
there is determined a diagnosis implying "check the 

55 position of the teat cup and/or the teat cup liner 
(shaft and top)". 

48. A construction as claimed in any one of claims 1 to 
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54, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a discrepancy between milk 
yield data from the milk meter and data from the 
contents meter of the milk tank, there is determined 
a diagnosis implying "check milk meter and/or con- 
tents meter milk tank". 

56. A construction as claimed in any one of claims 1 to 

55, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a increased number of step- 
per motor errors, there is determined a diagnosis 
implying "check stepper motor". 

57. A construction as claimed in any one of claims 1 to 

56, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a visiting frequency reduced 
to zero of the milking robot, there is determined a 
diagnosis implying "animal obstructs entrance and/ 
or exit and/or gate defective". 

58. A construction as claimed in any one of claims 1 to 

57, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish the consecutive non-identifi- 
cation of a number of animals, there is determined 
a diagnosis implying "check animal identification 

so system", 

59. A construction as claimed in any one of claims 1 to 

58, characterized in that the computer is pro- 
grammed such that when one or more measuring 

35 instruments establish a deviating pulsation pattern, 
there is determined a diagnosis implying "check lin- 
er of milk pulsation tube and/or tube shut-off 
valves". 

40 60. A construction as claimed in any one of claims 1 to 

59, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a discrepancy between the 
weight pattern of the animal to be milked during 

45 milking and the measured quantity of milk yielded, 
consumed feed and produced dung, there is deter- 
mined a diagnosis implying "check weighing sen- 
sors". 

54. A construction as claimed in any one of claims 1 to 

I, characterized in that the computer is pro- so 61. A construction as claimed in any one of claims 1 to 

i, characterized in that the computer is pro- 



47, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a lower average milking 
speed and/or a lower average milk flow, there is de- 
termined a diagnosis implying "check the vacuum 
level and/or the pulsation adjustments and/or the 
liners of the teat cups". 

49. A construction as claimed in any one of claims 1 to 

48, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a higher connection time of 
all teat cups, there is determined a diagnosis imply- 
ing "laser window contaminated and/or leakage in 
a lifting cylinder". 

50. A construction as claimed In any one of claims 1 to 

49, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating signal pattern of 
a milk flow sensor for various animals, there is de- 
termined a diagnosis implying "check the liner and/ 
or the sucking aperture of the teat cup". 

51. A construction as claimed in any one of claims 1 to 

50, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating pulsation pattern 
for all teat cups, there Is determined a diagnosis im- 
plying "check the vacuum level and/or the vacuum 
line of the pulsator". 

52. A construction as claimed in any one of claims 1 to 

51, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating time required for 
building up a vacuum, there is determined a diag- 
nosis implying "check vacuum pump and/or leak- 
age air". 

53. A construction as claimed in any one of claims 1 to 

52, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating time required for 
a known movement, there is determined a diagno- 
sis implying "drive mechanism defective and/or 



grammed such that when one or more measuring 
instruments establish deviating data of the milk 
cooling tank (temperature, cleaning times, cleaning 
temperature, milk quantities, alarms) there is deter- 
mined a diagnosis implying "check cooling system 
and/or cleaning system milk cooling tank". 

55. A construction as claimed in any one of claims 1 to 



grammed such that when one or more measuring 
instruments establish an increased maximum milk 
flow, there is determined a diagnosis implying 
"check float in milk glass". 

62. A construction as claimed in any Dne of claims 1 to 
61 , characterized in that the computer is pro- 
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grammed such that when one or more measuring 
instruments establish a decreased average milk 
flow and a decreased maximum milk flow, there is 
determined a diagnosis implying "check float in milk 
glass". 

63. A construction as claimed in any one of claims 1 to 

62, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a longer time between the 
generation of a vacuum in a teat cup and the start 
of the milk flow from the relevant quarter in combi- 
nation with a shorter milking time for the relevant 
quarter, there is determined a diagnosis implying 
"insufficient sensitivity with relevant milk flow sen- 
sor". 

64. A construction as claimed in any one of claims 1 to 

63, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a shorter time between the 
generation of a vacuum in a teat cup and the start 
of the milk flow from the relevant quarter in combi- 
nation with a longer milking time for the relevant 
quarter, there is determined a diagnosis implying 
"too high sensitivity with relevant miik flow sensor". 

65. A construction as claimed in any one of claims 1 to 

64, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a longer time between the 
generation of a vacuum in a teat cup and the start 
of the relevant milk flow from the left or the right 
quarters in combination with a shorter milking time 
for the relevant quarters, there is determined a di- 
agnosis implying "leakage in teat cup liner and/or 
pulsation tube and/or defective pulsator". 

66. A construction as claimed in any one of claims 1 to 

65, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish great differencesbetween the 
quarters in the time between the generation of a 
vacuum in a teat cup and the start of the relevant 
milk flow, there is determined a diagnosis implying 
"check milk flow sensors". 

67. A construction as claimed in any one of claims 1 to 

66, characterized in that the computer is pro- 
grammed such that when one or more measuring 
Instruments establish an increased number of un- 
successful attempts to connect the teat cups, there 
is determined a diagnosis implying "check laser 
measuring system". 

68. A construction as claimed in any one of claims 1 to 

67, characterized in that the computer is pro- 
grammed such that when one or more measuring 



instruments establish a deviating production value 
(kg milk per hour), there is determined a diagnosis 
implying "check the milking robot" . 

s 69. A construction for automatically milking animals, 
said construction being provided with a milking ro- 
bot and a computer, said computer being connect- 
able with a number of measuring Instruments which 
are related to a number of condition parameters of 

10 an animal to be milked, characterized In that a 
monitoring program for said parameters is installed 
in the computer, with the aid of which the computer 
is suitable for determining a diagnosis in relation to 
an anticipated un desired deviation in one or more 

's of said parameters on the basis of a comparison of 
data from one ormore of the measuring instruments 
with reference data related to said parameters. 

70. A construction as claimed in any one of claims 1 to 
20 69, characterized in that the computer Is suitable 

for continuously adapting the reference data on the 
basis of measured quantities. 

71 . A construction as claimed in any one of claims 1 to 
25 70, characterized In that the computer is suitabfe 

for automatically generating the reference data. 

72. A construction as claimed in any one of claims 1 to 

71, characterized in that the reference data de- 
30 pend on the herd of animals to be milked. 

73. A construction as claimed in any one of claims 1 to 

72, characterized in that the reference data de- 
pend on the intensity with which the construction is 

35 used. 

74. A construction as claimed in any one of claims 1 to 

73, characterized in that the construction is pro- 
vided with means for transmitting the diagnosis de- 

40 termined by the computer by telephone and/or as 
SMS-messageto a user and/or a service mechanic. 

75. A construction as claimed in any one of claims 70 
to 74, characterized in that the computer is pro- 

"5 grammed such that when one or more measuring 
instruments establ ish a slowly startin g m ilk flow pro- 
file, there is determined a diagnosis implying "pro- 
long the pre-treatment". 

so 76. A construction as claimed in any one of claims 70 
to 75, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a combination of increased 
conductivity, longer dead milking time, deviating 

55 colour and volume for a particular quarter, there is 
determined a diagnosis implying "mastitis for said 
quarter". 
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77. A construction as claimed in any one of claims 70 
to 76, characterized In that the computer is pro- 
grammed such that when one or more measuring 
instruments establish an increased speed of emp- 
tying the feeding trough for an animal, there is de- 
termined a diagnosis implying "check animal's ra- 
tion". 

78. A construction as claimed in any one of claims 70 
to 77, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a decreased speed of empty- 
ing the feeding trough for various animals, there is 
determined a diagnosis implying "feed decayed 
and/or not tasty". 

79. A construction as claimed in any one of claims 70 
to 7B, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviating signal pattern with 
a milk flow sensor, there is determined a diagnosis 
implying "check relevant udder quarter". 

80. A construction as claimed in any one of claims 70 
to 79, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a deviation in the miik yield, 
the temperature, the feed consumption and the 
movement in the box, there is determined a diag- 
nosis implying "attention heat". 

81. A construction as claimed in any one of claims 70 
to B0, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a decreased feed consump- 
tion of a particular animal, there is determined a di- 
agnosis implying "check animal's health", 

82. A construction as claimed In any one of claims 70 
to 81, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a great divergence in the 
measurements of the weighing floor, there is deter- 
mined a diagnosis implying "animal unquiet". 



mined a diagnosis implying "check animal's health". 

85. A construction as claimed in any one of claims 70 
to 84, characterized in that the computer is pro- 
s grammed such that when one or more measuring 
instruments establish a decreased visiting frequen- 
cy of an animal to the milking robot, there is deter- 
mined a diagnosis implying "check animal's health". 

10 86. A construction as claimed in any one of claims 70 
to 85, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish a too low milk yield in com- 
parison with the animal's ration, there is determined 

is a diagnosis Implying "ration not correct and/or 
check animal's activity". 

87. A construction as claimed in any one of claims 70 
to 86, characterized In that the computer is pro- 
20 grammed such that when one or more measuring 
instruments establish a drifting of the teat positions 
in height, there is determined a diagnosis implying 
"dropsy and/or sagging udder". 

25 88. A construction as claimed in any one of claims 70 
to 87, characterized in that the computer is pro- 
grammed such that when one or more measuring 
instruments establish that an animal slowly enters 
and/or leaves the milking robot, there is determined 

30 a diagnosis implying "check claw condition". 



83. A construction as claimed in any one of claims 70 
to 82, characterized in that the computer Is pro- 
grammed such that when one or more measuring 
instruments establish a great divergence in the 
measurements of the weight of the feeding trough, so 
there is determined a diagnosis implying "animaf 
unquiet". 

84. A construction as claimed in any one of claims 70 

to 83, characterized in that the computer is pro- ss 
grammed such that when one or more measuring 
instruments establish a decreased speed of empty- 
ing the feeding trough for an animal, there is deter- 



9 



EP 1 245 150 A1 



European Patent 
OHIce 



EUROPEAN SEARCH REPORT 



EP 02 07 6177 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation ol document with indication, wl 



EP 0 576 086 A ( LELY NV C VAN DER) 
29 December 1993 (1993-12-29} 

* claims; figures * 

WO 99 31967 A (ERIKSSON JAM ;ALFA LAVAL 
AGRI AB (SE)) 1 July 1999 (1999-07-01) 

* claims; figures * 

WO 96 36212 A (TETRA LAVAL HOLDINGS & 
FINANCE ;INNINGS LARS (SE); LIND OLE 
(SE) ; ) 21 November 1996 (1996-11-21) 

* claims; figures * 



A01J5/017 
A01J5/007 



Hie present search report has been drawn up lor all claims 



DF CITED DOCUMENTS 



" Wow or principle unliellyliig Die iilvenliui 
: earlbr patent document but published on 

nllcrlliB tiling Oak- 
f) document cited lr> the application 



10 



EP 1 245 150 A1 



EP 02 07 6177 



sx fists me parent famfiy membersrelatlng to the patent documents cited In the above-mentioned European search report, 
ibers are as contained In the European Patent Office EDP file on 
The European Patent Office 1$ in no way liable tor these particulars which aie merely given tor the purpose ot Information. 



EP 0576086 


A 


29 


-12- 


-1993 


NL 


9201128 A 


17-01-1994 












AT 


170038 T 


15-09-1998 












AU 


4144693 A 


06-01-1994 












DE 


69320554 Dl 


01-10-1998 












DE 


69320554 T2 


18-03-1999 












DK 


576086 T3 


25-05-1999 












EP 


0576086 A2 


29-12-1993 












EP 


0857418 A2 


12-08-1998 














2121929 T3 


16-12-1998 












JP 


6070655 A 


15-03-1994 












NZ 


247998 A 


26-01-1996 












US 


5606932 A 


04-03-1997 












U5 


5842436 A 


01-12-1998 


W0 9931967 


A 


01 


-07- 


1999 


AU 


1991999 A 


12-07-1999 












CA 


2314887 Al 


01-07-1999 












EP 


1039797 Al 


04-10-2000 












OP 


2001526056 T 


18-12-2001 












WO 


9931967 Al 


01-07-1999 


W0 9636212 


A 


21 


-11- 


-1996 


SE 


505351 C2 


11-08-1997 












AU 


5785596 A 


29-11-1996 












DE 


69613578 Dl 


02-08-2001 












DE 


69613578 T2 


25-04-2002 












EP 


0831691 Al 


01-04-1998 












JP 


2000503523 T 


28-03-2000 












SE 


9501835 A 


18-11-1996 












WO 


9636212 Al 


21-11-1996 












US 


6073579 A 


13-06-2000 



x : see Official Journal of the European Patent Office, No. 12/82 



11 



Docket No. : 009 1 -0244PUS 1 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Anders UMEGARD et al. 

Application No.: 10/529,544 Confirmation No.: 7897 

Filed: January 20, 2006 Art Unit: 3643 

For: A METHOD FOR CALIBRATION OF MILK Examiner: K. C. Hayes 
METERS IN A MILKING SYSTEM 



INFORMATION DISCLOSURE STATEMENT 
(SUBMISSION AFTER FILING OF AN APPLICATION BUT BEFORE FINAL 
REJECTION OR NOTICE OF ALLOWANCE OR CONCURRENTLY WITH A RULE 
1.114 RCE APPLICATIONS 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 C.F.R. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information 
Disclosure Statement for consideration by the Examiner. 
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□ b. Some or all of the documents listed on the PTO-SB08 are not enclosed because 
they were cited in the International Search Report and copies should already be in the PTO file. 
If copies are needed, please contact the undersigned. 

□ C. REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.F.R. 
§ 1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since any 
patents, publications, or other information which are listed on the PTO-SB08 form(s) but for 
which copies are not enclosed herewith, were previously cited by or submitted to the PTO in one 
of the following applications which has been relied upon for an earlier filing date under 35 
U.S.C. § 120: 

U.S. Appl. Nofs) and U.S. Filing Date 

III. CONCISE EXPLANATION OF THE RELEVANCE 
(check at least one box) 

[X] a. DOCUMENTS IN THE ENGLISH LANGUAGE - Some or all of the patents, 
publications, or other information listed on the attached PTO SB08 are in the English language 
and therefore, do not require a statement of relevancy. 

[X] b. DOCUMENTS NOT IN THE ENGLISH LANGUAGE - A concise explanation of the 
relevance of all patents, publications, or other information listed that is not in the English 
language is as follows: An English language abstract is attached to each of EP-0416163, and JP- 
8110252. 

□ c. ENGLISH LANGUAGE SEARCH REPORT - An English language version of the search 
report or action that indicates the degree of relevance found by the foreign office is attached, 
thereby satisfying the requirement for a concise explanation. See MPEP 609(III)(A)(3). 

[~| d. OTHER - The following additional information is provided for the Examiner's 
consideration. 
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IV- FEES (check one box) 

l~l a. This Information Disclosure Statement is being filed concurrently with the filing 
of a new patent application; therefore, no fee is required. 

□ b. This Information Disclosure Statement is being filed concurrent with the filing of 
a continuation-in-part, continuation, or divisional patent application; therefore, no fee is required. 

c. This Information Disclosure Statement is being filed within three months of the 
filing date of a national application (37 C.F.R. § 1.97(b)(1)). No fee or statement is required. 
(This section is not to be used with RCE's.) 

d. This Information Disclosure Statement is being filed within three months of the 
date of entry of the national stage as set forth in § 1 .491 in an international application (37 C.F.R. 
§ 1.97(b)(2)). No fee or statement is required. 

I~~l e. This Information Disclosure Statement is being filed concurrently with the filing 
of a Request for Continued Examination under § 1.114 (37 C.F.R. § 1.97(b)(4)). No fee or 
statement is required. 

O f. This Information Disclosure Statement is being filed before the mailing date of a 
first Action on the merits (37 C.F.R. § 1.97(b)(3)). No fee or statement is required. In the event 
that a first Office Action on the merits has been issued, please consider this IDS under 37 C.F.R. 
§ 1.97(c) and see the statement under 37 C.F.R. § 1.97(e) below, or, if no statement has been 
made, charge our deposit account for the fee as required by 37 C.F.R. § 1.1 7(p). 

E><3 g. This Information Disclosure Statement is being filed before the mailing date of a 
Final Office Action under 37 C.F.R. § 1.113 (See 37 C.F.R. § 1.97(c)(1)) or before the mailing 
date of a Notice of Allowance under 37 C.F.R. §1.311 (See 37 C.F.R. § 1 .97(c)(2)). 
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or 

O See the statement below. No fee is required. 

3 JMS/CTT/ktp 



Application No.: 10/529,544 



Docket No.: 0091-0244PUS1 
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(check only one box) 
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□ a. Each item of information contained in the IDS was first cited in any 
communication from a foreign Patent Office in a counterpart foreign application not more 
than 30 days prior to the filing of this IDS; or 

□ b. Each item of information contained in the IDS was first cited in any 
communication from a foreign Patent Office in a counterpart foreign application not more than 
three months prior to the filing of this IDS; or 

□ c. No item of information contained in the IDS was cited in a communication from a 
foreign Patent Office in a counterpart foreign application, and, to the knowledge of the person 
signing the certification after making reasonable inquiry, no item of IDS was known to any 
individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the 
IDS. 

|~1 d. Some of the items of information were cited in a communication from a foreign 
Patent Office. As to this information, the undersigned states that each item of information 
contained in the IDS was first cited in a communication from a foreign Patent Office in a 
counterpart foreign application not more than three months prior to the filing of this IDS. As to 
the remaining information, the undersigned hereby states that no item of this remaining 
information contained in the IDS was cited in a communication from a foreign Patent Office in a 
counterpart foreign application and, to the best of my knowledge after making reasonable 
inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) more than three months 
prior to the filing of this statement. 
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VI. PAYMENT OF FEES (check one box) 

[X] The required fee is listed on the attached Fee Transmittal. 

[~~| No fee is required. 

If the Examiner has any questions concerning this IDS, he/she is requested to contact the 
undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is 
requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit 
Account No. 02-2448. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 
replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for 
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of 
time fees. 
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